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"Study of a Rural Digital End Office", by M. J. Kelly, GTE 
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Applications for Programmable Ringing Generators by D. J. 
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PRIMARY-EXAMINER: Robinson; Thomas A. 
ATTY-AGENT-FIRM: Xnobbe, Martens, Olson & 



An automatic self-test apparatus for use in a digital multiplexed 
communication system and self -tasting idle circuitry coupled to idle 
telephone lines. The apparatus utilizes a tone generator which generates 
digital words describing an analog test signal and a detector which 
detects digital data on the internal data bus which describes this self- 
test analog signal. The data from the tone generator is coupled to the 
circuitry connected to the idle line through a time division multiplexer 
under the control of a controller consisting of a programmed 
microprocessor. The microprocessor controls when the transfer is made and 
to which telephone line it is directed. This control is accomplished by 
writing a control word to a multiplexer naming the source and destination 
for the transfer and the time slot in which it is to occur, when the 
circuitry connected to the idle line functions properly, the controller 
proceeds to the next idle line. If a malfunction is detected, the 
controller sets an alarm. 

34 Claims, 15 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 12 
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US-PAT-NO: 
DOCUMENT- 
IDENTIFIER: 
TITLE: 



5887051 

US 5887051 A 

Listening device for tracing line continuity and 
detecting telephone dial tone 



Abstract Text - ABTX (1) : 

A pocket-size hand-held testing tool is provided for testing the 
operation of telephone lines and tcacing the location of electric wires, 
including a sound signal channel with an output speaker, a dial tone 
detection circuit for detecting a dial tone on a telephone line, a probe 
for capacitiveiy receiving a signal from a particular wire in a bundled 
wire cab le to identify that wire as one to which a tracing signal is being 
applied at the other end of the cable , and a monentary switch normally 
connecting the dial tone detection circuit into gonryanicatlcn with the 
sound signal channel but manually depressable to instead selectively 
switch the probe into conmur.icat i on with the sound signal channel while 
disconnecting the dial tone detection circuit from it. 
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US-PAT-NO: 4980887 
DOCUMENT -IDENTI PIER: US 45606 9? A 

TITLE: Digital communication apparatus and method 



Abstract Text - ABTX U) : 

A Tl digital carrier system having a transmitter, receiver and a 
plurality of intermediate repeater stages. Each remote repeater has a 
select switch for automatically selecting that the remote repeater be 
placed in loop-back mode should a combination of framing bits occur in the 
serial bit stream that matches that said remote repeaters address therein/ 
thereby allowing remote testing of the communications link and repeaters. 
In addition, no additional test lines are required to verify a Tl 
communications link. 

US Document Identifier - DID (1) : 

US 4980867 A 

Brief Summary Text - BSTX {«) : 

As is also known in the art, one type of digital communication system 
is a Ti communication system. A typical Tl system has a pair of transmit 
lines through which the master terminal transmits information to the 
remote terminal and a pair of receive lines by which the remote terminal 
transmits to the master terminal. A Ti system also has an additional pair 
of test vires that parallel the transmit /receive lines. The purpose of the 
test wires will be explained later. Suffice it to say here, however, that 
with such a system, information is transmitted as a series of superf rames . 
Each super frame is made up of 12 frames, F.sub.l -F. sub. 12 as shown in 
FIG. i. (Each frame has a time duration of 12S microseconds) . Each one of 
the frames F.sub.l -F. sub. 12 in turn is made up of 24 time slots or 
channels, C.sub.l -C. sub. 24. Each time slot C.sub.l -C. sub. 24 has up to Q 
bits of data or voice information, as shown for exemplary time slot 
C.sub.2 as C.sub.2 b.sub.l -C.sub.2 b.sub.8. Each one of the frames, 
F.sub.l -F. sub. 12, also includes a framing bit FB.sub.l -F3.sub.12, 
respectively, as shown in FIG. 2. Thus, exemplary frame F.sub.2 is shown 
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3902026 August 197S Rogers or al. 340/825.36 

3503390 September 1975 Schotaburg 324/66 

5S57651 September 1996 Wiasmaln 379/22.02 

5387051 March 1999 Sullivan et al. 379/21 

6233558 May 2001. Whalley 704/270 

6798183 September 2004 Bohiey et al. 324/66 

6979664 April 2005 Stephens 379/26.01 

2003/00S6S37 Mav 2003 Schultz 379/32.05 

2004/0000398 January 2004 ?ool et al. 324/66 

ART -UNIT : 2614 

PRIMARY - EXAMI N"ER: Tran; Quoc 

ATTY -AGENT -FIRM: McSaggart; J. S. 

ABSTRACT : 

For tracing raulti -conductor cable runs from raultipie phone/data 
locations throughout a building or coraplex to a junction facility where 
the cables need to be systematically identified and connected to a 
terminal panel, rapid tracing and identification are accomplished by 
deploying a large number of special low-cost senders, e.g. a set of forty 
eight senders, connecting as many senders as required to energize every 
cable at each location via its standard modular jack. Each sender delivers 
a unique identification signal, e.g. a spoken number from 1 to 4 8, 
energizing a corresponding phone cable and/or data cable. With ail of the 
cables thusly energized simultaneously and distinguishably, a technician 
working with a proximity probe in the junction facility can rapidly 
identify and tag and/or connect ail the cables in an uninterrupted 
session, without requiring the usual assistant and intercom link, and with 
no time wasted probing unenergized cables. For larger systems beyond the 
tracing capability of the set number of senders, a range switch provides 
three additional extension ranges with unique identification numbers to 
preserve a numerical sequence when more than one session is required. As 
an optional refinement, one or more of the senders may be further equipped 
to enable wire-mapping of all active conductors in the cables. 

6 Claims, 3 Drawing figures 

Exemplary Claim Number: 1 

Number of Drawing Sheets: 2 
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US-PAT-MO: S077731 
DOCUMENT- IDENTIFIER: US 5077731 A 

TITLE: Telecommunication arrangement 



Detailed Description Text - DETX (19): 

| 

FIG. 6 is a block diagram of a RF module 12 connected to TC equipment 
11 shown in FIG. S through communication cable 13. The first and second 
transmitting signals from communication cable 13 are introduced in 
switching means 613 which is controlled by a detecting signal from tone 
detecting means 629. 

Detailed Description Text - DETX (20) : 

Hhen synthesizer Sill in FIG. 5 generates the first transmitting 
signal, the tone signal from communication cable 13 is supplied to tone 
detecting means 629, which includes a detector 2Si and a comparator 6292, 
through an inductor L. Detector 6291 detects level of the tone signal. 
Comparator 6292 compares the level with a reference level. If the level of | 
the tone signal is greater than the reference level, comparator 6292 
produces the detecting signal which controls to close switching means 613. j 
Therefore, the first transmitting signal is supplied to a mixer 614 . 
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terminal ties telco ream" dated Jul. 1, 1986 and labeled 
Exhibit 5. 

Kecsy catalog cage entitled "Operating Instructions" dated 
2/20/1938 and "labeled Exhibit 6. 

Ziad Inc. publication entitled "The PKD.TM. 
Teiecomraunicator-Kore Than Just An Educated Guess" dated 
Jun. 19BS and labeled Exhibit 7. 

Ziad Inc. publication entitled "introducing Line 
i*aster.TM.", published at least one year prior to Jan. 1990 
and labeled Exhibit 8. 

Nicollet Technologies, Inc. entitled "Introducing the 
DigiSmart.TM. 4000-R'* dated 1987 and labeled Exhibit 9. 

ART-UNIT : 261 

PRIMARY -EXAMINER: Schreyer; Stafford D. 

ATTY- AGENT- FIRM: Laney, Dougherty, Hessin 4 Beavers 

ABSTRACT : 

A telephone test instrument permits voice communications with and 
monitoring of a telephone circuit to be tested. The instrument includes a 
microprocessor used in controlling various functions of the instrument. 
The microprocessor and other circuits of the instrument are etnexqized from 
a connected telephone circuit and/or an internal energy supply which is 
automatically recharged from the telephone circuit. The microprocessor 
continually checks the voltage of the internal energy supply and 
automatically turns off a loudspeaker of the instrument, or prevents it 
from being turned on, if the voltage is too low. The instrument includes 
circuitry which, in combination with the microprocessor, measures loop 
current or line voltage while the instrument is connected for making voice 
communications with the telephone circuit. When the loudspeaker within the 
instrument is energized, the earpiece receiver remains active, A belt hook 
connected to a housing of the instrument can connect an electrical ground 
through a switch in the instrument to the telephone circuit for providing 
a ground start. The instrument also includes a M crow-bar" circuit which 
effectively open-circuits the instrument from a connected telephone 
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FIELD -OF- 379/21; 379/6 ; 379/22 ; 379/24 ; 379/25 ; 

CLASSIFICATION-SEARCH: 379/26 ; 379/30 ; 379/1 ; 379/457 ; 324/555 
**See application file for complete search history** 

REF-CITED: 

U.S. PATENT DOCUMENTS 

PAT-NO ISSUE-DATE PATENTEE -NAME US-CL 

3870836 March 1975 Xusaraa 379/21 N/AN/A 

1292480 September 1981 Sweatt 379/21 N/AN/A 

4 600310 July 1986 Feldman et al. 379/21 N/AN/A 

ART-UNIT: 264 

PRIMARY-EXAMINER: Schreyer; Stafford D. 
ATTY -AGENT -FIRM: seed and Berry 

ABSTRACT : 

A handheld, battery-powered telecomrauni cations test set which combines 
the function of tone generator and inductive input probe along with 
functions such as resistance measurement and continuity/discontinuity. The 
inductive input is coupled to one input of a differential amplifier, vhich 
is susceptible to oscillations caused by leakage currents in the circuits 
performing other functions. During operation of the inductive input 
monitor probe, some of these circuits are inactivated, but may still have 
some leakage current that could flow through them, causing oscillation. 
Additional circuit elements are added to provide a low resistance pathway 
to a second input of the differential amplifier to shunt leakage currents 
from the inactive circuit to the differential amplifier such that the 
leakage current are converted from a differential signal to a common mode 
signal and are not amplified. The instrument provides high impedance 
inputs on circuits which are active when the monitor probe is also active 
to reduce the leakage currents into the active circuits to an acceptable 
level. 

4 Claims, 17 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 8 
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A circuit tester which allows the testing of electrical outlets, 
telephone circuits and light bulb sockets. The circuit tester is 
cylindrical with two circuit probes. The first probe is a conventional 
two-prong electrical plug and the second is a conventional male light bulb 
connector. A- standard telephone jack socket is provided on the side of the 
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